Aspirin irreversibly inhibits the synthesis of thromboxane A 2 , a potent vasoconstrictor and platelet pro-aggregant. Several trials have shown that aspirin doses of 75 to 150 mg will yield a reduction in cardiovascular events similar to that realized with higher doses of 150 to 325 mg/day. 1 In addition, the risk of major bleeding appears to be lower with lower aspirin doses. 2 Current guidelines recommend 75 to 162 mg/day for secondary prevention of atherosclerotic vascular disease. 3 No prospective registry data are available describing aspirin use among outpatients with, or at risk of, clinically manifest atherothrombotic disease in a "realworld" setting. The REduction of Atherothrombosis for Continued Health (REACH) Registry, an international, prospective, observational study, was designed to collect data on an ethnically and geographically diverse population across 44 countries in an outpatient setting. The baseline characteristics and 1-year outcomes of the global REACH Registry population have been published previously. 4, 5 The primary objectives of the present analysis were to (1) describe the use of aspirin, including the rates of use and dosage, among patients enrolled in the United States (US) and (2) identify the independent predictors of aspirin use or nonuse in the US.
Methods
The REACH Registry is an international, prospective, longitudinal study of Ͼ68,000 patients across 6 continents recruited from December 2003 to June 2004. 4 -6 The present report was based on a database lock of July 2006. The methods have been described previously. 6 In brief, the patients were eligible for enrollment if they were aged Ն45 years and had Ն1 of the following: (1) Ն3 atherothrombotic risk factors; (2) documented coronary artery disease (CAD); (3) documented cerebrovascular disease; or (4) documented peripheral artery disease (PAD). The exclusion criteria included patients who were already participating in other clinical trials, currently hospitalized patients, and those expected to have difficulty returning for follow-up visits. This protocol was submitted to the institutional review board in each country according to the local requirements, and all patients provided signed informed consent. All data were collected locally using a standard subject data form and forwarded to a central site. The data control audits were performed throughout the data collection period by way of site visits conducted at 10% of all sites that enrolled Ն1 patient (6% selected randomly, 4% selected according to performance level). All case report forms at the audited sites were monitored for documentation and accuracy.
The aspirin dosage at baseline was evaluated overall and in patients grouped by age, gender, race, US Census Region, patient type (asymptomatic with risk factors, CAD at baseline, cerebrovascular disease at baseline, PAD at baseline), previous revascularization, previous coronary angioplasty/ stenting, and previous coronary artery bypass grafting without previous revascularization. We also evaluated the different combinations of antiplatelet therapy (eg, clopidogrel, ticlopidine) or oral anticoagulant agents used. Data for aspirin users were represented with and without the missing data points for the dosages used. The present report was prepared in compliance with the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) checklist. 7 Descriptive values were calculated using the mean, standard deviation (SD), and range for continuous data and counts and/or percentages for categorical data. Bivariate values were also reported as counts and percentages. Multivariate models of the baseline study end points were constructed using the available baseline variables, consisting of patient level data (medical history, risk factors, sociodemographics, and geographic location) and physician data (specialty, years in practice, and geographic location). Contingency tables, simple Poisson and logistic regression models, and graphics were used to assess the magnitude, direction, and functional form of the bivariate relationships between the baseline factors and the study end points of interest. The method of generalized estimating equations was then used to construct multivariate hierarchical Poisson or logistic regression models, as appropriate, given the event proportions and evidence-supporting, technique-specific assumptions. The US Census Region in which the patient resided was used as a nested level in the hierarchical models, and several correlation structures were tested to identify the best fit. The log-likelihood measure, Akaike Information Criterion, Bayesian information criterion, and Hosmer and Lemeshow's statistic were used to assess the various dimensions of model fit. Variance inflation factors, tolerance measures, contingency tables, and graphic methods were used to assess the degree of collinearity and multicollinearity during the model-building process and to facilitate model specification. Only subject data with complete information on model variables were included in the final models. Fisher's exact test was used to compare the categorical variables. No measures were taken to address the potential nonresponse effects of item-level missing data. All statistical hypotheses were tested at ␣ ϭ 0.05. No adjustments were made for multiple comparisons. Odds ratios (ORs) were calculated with their 95% confidence intervals. All statistical calculations were performed using SAS, version 8.2 (SAS Institute, Cary, North Carolina). 
Results
A total of 25,686 patients were registered in the REACH database from 1,599 practices in the US. At baseline, 15,360 (59.8%) had CAD, 5,478 (21.3%) had cerebrovascular disease, 2,382 (9.3%) had PAD, and 6,617 (25.8%) were asymptomatic with risk factors only. Of those with CAD, 11,677 had undergone previous angioplasty/stenting or coronary artery bypass surgery. Of those with cerebrovascular disease, 792 had previously undergone carotid angioplasty/ stenting or carotid surgery. Of the patients with PAD, 1,558 had a history of lower limb angioplasty/stenting/bypass or amputation.
At baseline, 71% of patients reported taking aspirin (Figure 1) . Of these patients, 70% used aspirin alone, 18% used aspirin plus other antiplatelet agents, 6% were taking aspirin and an oral anticoagulant, and 1% were taking all 3 antithrombotic classes. Among patients not receiving aspirin, 1/2 used no antithrombotic agent, 27% took oral anticoagulants, 16% used other antiplatelet agents, and 3% were taking both another antiplatelet agent and an oral anticoagulant. Predictably, aspirin use was significantly greater among symptomatic patients than among those with risk factors only (75% vs 59%; p Ͻ0.001; Figure 2 ). Approximately 15% of patients used no antithrombotic agent at all (Figure 1 ). In patients with known disease, 25% were not taking aspirin, among whom 9.1% were not taking any antithrombotic. In the asymptomatic group, 34.5% were not taking antithrombotic medication (Figure 2) . The baseline characteristics of the patients, stratified by antithrombotic use, are listed in Table 1 . Aspirin use was significantly greater among patients aged Ͻ65 years than those aged Ն65 years (73.2% vs 69.5%; p Ͻ0.001) and among men versus women (74.4% vs 65.7%; p Ͻ0.001). Whites had the greatest use of aspirin (71.6%), followed by Hispanics (68.6%), Asians (68.1%), and African-Americans (65.5%; p ϭ 0.017, p ϭ 0.036, p Ͻ0.001, respectively, compared to whites). The use of aspirin among the US Census Regions was significantly greater in the Midwest (72.7%) than in the Northeast (70.9%; p ϭ 0.039), South (70.1%; p Ͻ0.001), or West (69.3%; p Ͻ0.001).
Most patients who reported aspirin use at baseline were taking a low dose (75 to 100 mg) instead of a higher dose (Ն325 mg). Although the total number of those who reported taking aspirin was 18,101, dosage information was available for only 16,549 patients, among whom nearly 2/3 used aspirin 75 to 100 mg/day ( Figure 3 and Table 2 ). Only 2% of patients took a "medium" dose (101 to 324 mg). Patients given the higher dose of aspirin were more often younger, male, and white (Table 2 ). More patients with CAD took high-dose aspirin compared with those with cerebrovascular disease or PAD (Table 2 ). Similar to the overall population of aspirin users, patients taking aspirin only (without other antithrombotic agents) primarily used low-dose aspirin (Figure 3 ). Patients taking aspirin and an oral anticoagulant, with or without other antiplatelet agents, more often used low-dose versus high-dose, aspirin (Figure 3 ).
With nearly 30% of patients not taking aspirin, we sought to determine which baseline factors were associated with not using aspirin. The multivariate predictors of not taking aspirin at baseline are plotted in Figure 4 . 
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The factors associated with greater aspirin use at baseline included a history of stent implantation, coronary artery bypass surgery, myocardial infarction, or transient ischemic attack; an ankle-brachial index of Ͻ0.9; the use of other secondary preventive medications, including angiotensin II receptor blockers, biguanides, angiotensin-converting enzyme inhibitors, nitrates, ␤-blockers, statins, and other lipid-lowering agents; and white race (Figure 4) .
The multivariate predictors of using low-dose vs higher dose aspirin (Figure 4) 11; p ϭ 0.0038) . Each additional 10 years of age was associated with a 14% greater likelihood of taking low-dose aspirin (OR 1.14; p Ͻ0.0001). For the treating physician, each additional year in medical practice was associated with a 1.2% greater likelihood of the patient taking low-dose aspirin (OR 1.012; p Ͻ0.0001). Treatment by a physician in a suburban location (compared with an urban or a rural location) was associated with greater use of low-dose aspirin (OR 1.14; p ϭ 0.0003).
The likelihood of low-dose aspirin use was lower (ie, higher dose aspirin was used) for patients with a history of myocardial infarction (OR 0.89; p ϭ 0.0037), carotid surgery (OR 0.80; p ϭ 0.0021), ischemic stroke (OR 0.77; p Ͻ0.0001), coronary artery bypass surgery (OR 0.77; p Ͻ0.0001), or stent placement (OR 0.67; p Ͻ0.0001); for those taking ␤ blockers (OR 0.85; p Ͻ0.0001); and for those treated by a cardiologist (OR 0.73; p Ͻ0.0001; Figure 4 ).
Because many patients not taking aspirin were taking other antithrombotic drugs, we evaluated the multivariate predictors of a lack of any antithrombotic agent (Figure 4) .
Patients less likely to be taking any antithrombotic agent had diabetes mellitus (OR 1.41; p Ͻ0.0001), were female (OR 1.38; p Ͻ0.0001), were current smokers (OR 1.26; p Ͻ0.0001), and were taking diabetic medications other than insulin or biguanides (OR 1.36; p ϭ 0.0008) or nonsteroidal anti-inflammatory drugs (OR 1.24; p Ͻ0.0001). Baseline predictors of (A) lack of aspirin use, (B) low-dose (75 to 100 mg/day; Ͻ75 mg was omitted from analysis and Ͼ100 mg was used as referent) aspirin use, and (C) lack of antithrombotic use with 95% confidence intervals.
* Included thienopyridines (clopidogrel and ticlopidine) and dipyridamole, but not nonsteroidal anti-inflammatory drugs or cilostazol.
† Included glucosidase inhibitors and meglitinides. ‡ Included fibrates, bioacid resins, niacin, and ezetimibe.
§ For every 10 additional years of age. ¶ History of intermittent claudication associated with lower limb artery angioplasty/stenting/ bypass graft.
ʈ For every 1 additional year in clinical practice. ABI ϭ ankle-brachial index; ACE-I ϭ angiotensin-converting enzyme inhibitor; A fib ϭ atrial fibrillation; ARB ϭ angiotensin II receptor blocker; CABG ϭ coronary artery bypass graft; CHF ϭ congestive heart failure; DM ϭ diabetes mellitus; MI ϭ myocardial infarction; NSAIDs ϭ nonsteroidal anti-inflammatory drugs; TIA ϭ transient ischemic attack.
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Subjects more likely to be taking an antithrombotic agent at baseline were white; had CAD, cerebrovascular disease, atrial fibrillation, PAD, or previous vascular intervention; were taking angiotensin II receptor blockers, angiotensinconverting enzyme inhibitors, nitrates, ␤-blockers, statins, or lipid-lowering agents; or were being treated by a cardiologist (Figure 4 ).
Discussion
In this large registry of Ͼ25,000 outpatients in the US with documented vascular disease or multiple risk factors, 70% of those enrolled were using aspirin. The most common dose of aspirin was 75 to 100 mg/day. This widespread use of low-dose aspirin was supported by the lack of additional clinical benefit 1 and increased risk of major bleeding 2 observed with higher doses. Among the aspirin nonusers, nearly 1/2 were taking other antithrombotic agents, although approximately 15% were not using any antithrombotic therapy. The use for primary prevention was substantially lower than that for secondary prevention. Among patients with symptomatic cardiovascular disease, 25% were not taking aspirin. Although 63% of these aspirin nonusers were using a different antithrombotic therapy, 9% were taking no antithrombotic agent. The strongest predictor of aspirin nonuse was the use of an oral anticoagulant. This is consistent with a previous study of patients with CAD 8 and was not surprising because concomitant use of oral anticoagulants is not necessarily more effective and significantly increases the risk of major bleeding. 9 -11 Despite the lack of improved efficacy and increased risk of bleeding, 6% of all patients were taking both aspirin and warfarin. Further, 1% of patients were taking aspirin, warfarin, and another antiplatelet agent, a combination associated with an even greater risk of bleeding. 12 Perhaps to minimize the risk of bleeding as much as possible, the use of oral anticoagulants was a predictor of low-dose aspirin use. Although it might be expected that the vast majority of the combined aspirin/anticoagulant therapy recipients would have had atrial fibrillation, this was not observed; Ͻ50% of combined therapy recipients had atrial fibrillation. Overall, these observations suggest a gap between clinical evidence and practice that needs to be addressed.
Current evidence-based clinical practice guidelines, as well as those current at enrollment, have recommended that all patients with a history of CAD, cerebrovascular disease, or PAD, as well as those with a high risk of developing cardiovascular disease, receive aspirin or another antiplatelet therapy as protection against ischemic events. Recent data have suggested that aspirin might not be as effective in preventing ischemic events, suggesting future evidencebased guidelines might not be as liberal in their recommendations for aspirin use, particularly for primary prevention. In the most recent meta-analysis of the efficacy and safety of aspirin for the primary and secondary prevention of vascular disease, the Antithrombotic Trialists' Collaboration concluded that in the current era of secondary prevention, aspirin provides a net benefit for patients with established cardiovascular disease, regardless of gender. 13 In contrast, they concluded that for primary prevention, aspirin does not provide a net benefit, regardless of gender or underlying disease risk. The investigators of a separate meta-analysis concluded that aspirin used for primary prevention was beneficial in reducing the risk of myocardial infarction in men and stroke in women, with the overall benefit dependent on the baseline risks of cardiovascular disease and gastrointestinal bleeding.
14 Recent clinical trial data have also shown that aspirin is not effective as primary prevention for patients with asymptomatic PAD with or without diabetes mellitus 15, 16 or as secondary prevention for patients with type 2 diabetes mellitus 17 or PAD. 18 It will be of interest to determine whether these new data will shift the use of aspirin in primary prevention.
Our study has several limitations. Efforts were made to recruit representative participants from the patient population of interest; however, the study population was necessarily a judgment/convenience sample, making generalization of the findings beyond the participants difficult. 4, 5 Although the case report form included a large number of relevant variables, important explanatory variables (eg, certain co-morbidities, disease onset and duration, continuity, and quality of care provided) were necessarily omitted to allow the feasibility of this large study and minimize attrition. The patients' history of bleeding events was not collected at baseline. During follow-up, the only bleeding-related variables assessed were the occurrence of hemorrhagic stroke or an episode of bleeding that led to hospitalization and blood transfusion. Specific information about patient adherence was not recorded, suggesting the results might have overestimated the true use of aspirin. Information about the preparation of aspirin (eg, enteric-coated, chewable) and any contraindications to aspirin in aspirin nonusers were not recorded.
